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WHAT THIS PAPER ADDS
What is already known on this subject?
• In 1974 Sweden became the first country to permit fathers to take paid parental leave, and other countries are currently following suit;
• The evidence of an association between parental supervision and child injury is equivocal, debated and seems conditional to context;
• Whether the association differs depending on which parent is at home has not been studied.
What does this study add?
• Ecological time trends indicate that child injury rates have gone down in Sweden over the last two decades in spite of an stark increase in paternity leave;
• At the individual level, child injury incidence is higher during maternity rather than paternity leave. After controlling for parental socio-demographic attributes for same age children, there is no support for the notion of differential injury risk during paternity compared to maternity leave.
Introduction
The right for children to be with both their father and mother is rooted in the 1989 United Nations Convention on the Rights of the Child, 1 which is endorsed by many countries worldwide. However, the variations between countries regarding legislation and policy that 4 support both parents in their desire to care for their offspring are great. 2 In 1974 Sweden was the first country in the world to permit fathers to take parental leave, based on the assumption that a gender equal division of parental leave is decisive for gender equal opportunities on the labour market. 3, 4 Evidence is also emerging regarding the benefits of more fathers being caregivers on both parents' prospects for health, [5] [6] [7] and on the children's intellectual and social development, 8, 9 as well as mental health. 10 10 Altering the firm gender traditions around parenthood may, however, imply negative effects as well, such as feeling insecure and experiencing loss of former privileges for both parents.
11
Recently, it has also been claimed that paternity leave represents a threat to child safety in the home, on grounds that fathers do not supervise their offspring in an appropriate manner and expose them to hazards to a greater extent than mothers do.
12
Whereas there is no empirical support to this statement, theoretical support can be found, at least in two considerations. One is in the notion of differential socialization of men and women that better prepares men for the breadwinning rather than the caring role of parenthood, which may imply increased risk by lack of skill. 13 Another is men's greater propensity to take risks -and get injured -which could also be detrimental to their offspring's safety. 5 In this Swedish national study, we assess whether fathers' parental leave can be regarded as a more serious risk factor for child injuries than that of mothers.
Method
We employed two approaches for our investigation. First, using an ecological design, we contrasted time trends in child injury and paternity leave based on aggregated Swedish 5 national data. We then performed an individual-based study, set in a register-based cohort on parental leave, child injury and confounding factors (parental socio-demographics).
Ecological study
Aggregated yearly data on men's share of the total use of parental leave days in Sweden 
Longitudinal study
Our longitudinal register-based study encompassed all Swedish residents born in 1988 and 1989, identified as the first common child of a couple (n=118,278) via the Swedish national
Multi-generation Register (MGR). The MGR is held by Statistics Sweden and includes family
information data on all persons resident in Sweden and born since 1932. 14 The MGR was furthermore used to identify biological parents, their dates and countries of birth. We obtained information on parental leave, child injury and parental socio-demographic characteristics through record linkage with various national registers using the civic identification number 6 assigned to all Swedish residents. 15 Our final analytical sample was restricted to children with complete information on parental leave and other covariates (detailed below) (n=104,855;
88.7%).
Data on dates and duration of maternity and paternity leave was extracted from the SIR. Cases of child hospitalization for injury (and intoxication) were identified via the NPR, and defined as main discharge diagnoses E800-E999 according to ICD-9. The Longitudinal Integration
Database for Health Insurance and Labour Market Studies, held by Statistics Sweden, (http://www.scb.se) was used to collect prospectively recorded information on parental educational attainment and occupational class.
Person-time was accrued from birth until children's first hospitalization for any injury, emigration, death or two years of age, whichever occurred first. We considered as time at risk exclusively those periods during which either paternity of maternity leave occurred. First, incidence rates of child injury according to the child's attained age, and whether the mother or father had taken parental leave for that particular period, were calculated. We then investigated the relationship between paternity leave uptake and risk of child injury using Cox proportional hazards regression models, presenting hazard ratios (HR) with 95% confidence intervals (CI) as estimates of associations. The assumption of proportionality was tested using the log-rank test. years (average annual decrease of 4.6 cases/100,000 individuals, p for trend=0.0004). Table 1 presents parental characteristics of the longitudinal study sample according to fathers' uptake of parental leave. Parents among which fathers ever took parental leave were more highly educated and less often born outside Sweden but of similar age and occupational class than those parents among which fathers did not take parental leave. During a total of 644 233 person years at risk, 884 children (0.8%) experienced at least one hospitalization due to injury or intoxication during their first two years of life. Figure 2 depicts the crude incidence rates in age groups of children according to their attained age and whether parental leave was taken by the mother or the father. Rates were higher during periods for which mothers took parental leave, except for children aged more than 18 months among whom rates where similar regardless of which parent was on leave.
Cox regression analysis revealed a seemingly decreased risk of child injury during periods of paternity leave compared to those of maternity leave (Table 2) . This relationship was, however, attenuated and even nullified after adjustment for the parental socio-demographic characteristics (HR 0.96, 95% CI 0.74 to 1.26) 
Discussion
Our study does not support the conjecture that fathers as caregivers expose their offspring to a greater risk of injury than mothers. First, a steady increase in fathers' share of parental leave was not paralleled with noteworthy changes in the downward trend for children injury rates (age 0-4 years). Although this ecological form of evidence is weak for individual-level demonstration, it suggests at least that paternity leave does not rule out, at a country level, the safety measures otherwise promoted and implemented to protect young children from injury. [16] [17] [18] The significance of parental supervision -of any parent -on child injury has been a recurrent theme in the literature 19, 20 and currently represents an area of animated debate. 21, 22 The evidence at hand is far from convincing and extremely conditional to context. 19, 20 Sweden for its part is a country that favours measures of a passive nature, built into the environments where children are and in the products they come into contact with. 23, 24 Passive safety is acknowledged as the most effective way to prevent injury, 17, 18 and one of the reasons behind the enviable track record of Sweden in child injury prevention.
25 Second, at the individual level, for same age children, there were no significant differences in injury risks when fathers took parental leave instead of mothers. If anything, crude incidence rates suggest that the younger children (up to 18 months) could be hospitalized for injuries and intoxications to a greater extent when mothers are on leave, but this difference disappears after controlling for parental age, educational attainment, occupational class, and country of birth. This is, to our knowledge, the first study of this kind in the peer-reviewed literature and our results are therefore difficult to relate to other empirical studies. As an additional piece to the complex puzzle relative to the association between parental supervision and childhood injuries [19] [20] [21] [22] they add the following: "fathers can do as well as mothers". Nonetheless, just as many others, 26 our results do not shed light on what kind of care -in quantity and in qualityis appropriate for child safety and development. Further, as we lack individual level measures of supervision, the group of fathers on parental leave, just as in the group of mothers, may include those lacking skills and those taking risks, 5 and eventually those doing well, 13 either because of being protective by nature or by being routinized by experience. Hence, the effect observed may reflect a variety of caring qualities and supervision styles among parents.
11
The study is based on solid register data that allow us to compare mothers and fathers of same age children, which is a prerequisite for our investigation. Whereas time trends data suffer from changes in reporting systems (and ICD versions), our longitudinal analyses rest on data from a similar time period with good quality as regards both the exposure and outcome. The NPR reached national coverage in 1987, and is, even though a risk of misclassification exists, judged to be reliable. 27 The SRI holds a variety of social insurance data; yet, the potential errors in administrative handling or from corrupted parental claims of reimbursement are unlikely to be differential between mothers and fathers, and hence not a source of bias.
The study could have benefited from additional information on both parents' and children's attributes as sources of confounding. Further, transferring the findings to countries with other safety as well as family policies must be done with caution. However, the fact that Swedish fathers do take paternity leave and care for children to a greater extent than before -and than fathers from other countries -allows for the study of a variety of outcomes associated to this phenomenon, of which child safety. At the European Union level, there is an on-going debate and initiatives are being taken that aim at increasing paternity leave among Member
Countries. In light of these reforms, it is important to address anecdotal concerns that children's safety may be endangered when their fathers care for them. Our study gives various indications that this is not likely to be an issue and that, on the contrary, fathers can actually do just as well as mothers in that respect.
